Patient
Results: A children was referred to our Pediatric Endocrinology Unit for an evaluation of chronic fatigue, low cortisol levels, persistent pain and hypotension detected after a viral infection. This phenotype suggested a CGB deficiency. His brother presented also diffuse abdominal lipomatosis (like the paternal grandfather), cryoglobulinemia, mild hyposmia and mild central hypoacusia. One year later, after a viral infection, the sister presented symptoms of CBG deficiency (pain, hypotension, fatigue and cryoglobulinemia). In addition, all the children had some behavioural alterations. Cortisol levels at baseline were reduced in the proband, his brother, sister, father and paternal grandfather. The ID-LC-MS/MS analysis identified very low free cortisol levels in two children (the proband and his brother) and in the father, despite normal ACTH levels. Cortisol levels were normal in the other kindreds (Figure 1) .
Methods: Plasmatic concentration of CBG protein was quantified both in our family (n=9) than in a group of healthy controls (n=15) by using a commercial kit (Human Corticosteroid Binding Globulin ELISA, BioVendor). Molecular analysis of four coding exons (exons 2-5) of CBG gene was performed by direct sequencing.
In the hypothesis of a recessive disorder, segregation analysis of parental alleles was performed through linkage analysis.
Conclusions:
With the hypothesis that our family is affected by inherited CBG deficiency, molecular analysis of noncoding regions and functional studies of CBG gene will be performed. In addition, the involvement of supplementary gene-disease will be demonstrated by CGH array and exome sequencing analysis.
The maternal grandfather, the father and the two male children presented low plasmatic CBG levels (normal range 28-52 μg/ml). A surprising high level of plasmatic CBG was instead observed in the mother. As expected, all control healthy subjects had a plasmatic CBG protein concentration in the normal range (Figure 3) . No mutations were identified in the CBG gene coding-regions. We identified only five SNPs: rs3748320 (T126T), rs2228542 (S246S), rs2228541 (S246A), rs1042394 (L312L) and rs2228543 (D337D). Linkage analysis identified a likely paternal transmission of the CBG alleles (Figure 2 ). 
